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(54) METHOD OF PRECOATING PLASMA ENHANCED CVD SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the occurrence of 
foreign substance in a film deposition process in a plasma 
enhanced CVD system using microwave and radio frequency 
(RF) plasma and to attain a plasma enhanced CVD system 
having high working ratio. 

SOLUTION: After the completion of NF3 plasma cleaning, 
microwave is introduced into a reaction chamber 1 and RF is 
applied to an upper chamber 2 to precoat the internal wall 
surface of the reaction chamber 1 with an Si02 film of desired 
thickness. Owing to the confinement of molecules adsorbed on 
the wall surface immediately after plasma cleaning and the 
smoothing of the wall surface, the increase of foreign substance 
due to peeled-off layer at film deposition and the occurrence of 
foreign substance by abnormal electric discharge at the internal 
wall surface of the reaction chamber 1 at film deposition can be 
prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While forming a thin film to the wafer which was made to generate the micro (mu) wave plasma 
and RF (radio frequency) plasma, and was installed in the reaction chamber at the substrate electrode In the 
precoat approach of plasma-CVD equipment equipped with the plasma cleaning function to remove the 
deposit deposited on the wall surface in a reaction chamber by membrane formation The precoat approach 
of the plasma-CVD equipment characterized by carrying out a precoat to a reaction chamber internal surface 
with mu wave plasma generated by mu wave introduced from the introductory aperture of a reaction 
chamber wall surface after cleaning termination. 

[Claim 2] While forming a thin film to the wafer which was made to generate the microwave plasma and RF 
(radio frequency) plasma, and was installed in the reaction chamber at the substrate electrode In the precoat 
approach of plasma-CVD equipment equipped with the plasma cleaning function to remove the deposit 
deposited on the wall surface in a reaction chamber by membrane formation The precoat approach of the 
plasma-CVD equipment characterized by impressing RF to a reaction chamber wall surface after cleaning 
termination, and carrying out a precoat to a reaction chamber internal surface with RF plasma. 
[Claim 3] While forming a thin film to the wafer which was made to generate the microwave plasma and RF 
(radio frequency) plasma, and was installed in the reaction chamber at the substrate electrode In the precoat 
approach of plasma-CVD equipment equipped with the plasma cleaning function to remove the deposit 
deposited on the wall surface in a reaction chamber by membrane formation The precoat approach of the 
plasma-CVD equipment characterized by impressing RF to a substrate electrode after cleaning termination, 
and carrying out a precoat to a reaction chamber internal surface with RF plasma. 
[Claim 4] The semiconductor device to which at least one of said the film is characterized by forming 
membranes using the plasma-CVD equipment of claims 1-3 in the semiconductor device equipped with at 
least one film among the polish recon film of gate pole wiring, the phosphorus dope polysilicon contest film, 
isolation, the oxide film for layer insulation, or Si3N4 film for the Lynn glass membrane and a capacitor 
insulation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to plasma-CVD (chemical vapor deposition) equipment, 
especially, forms membranes using the microwave plasma and RF plasma, and relates to reduction of the 
foreign matter after cleaning termination of the wall surface deposition film in high density plasma-CVD 
equipment equipped with the cleaning function to remove the wall surface deposit in a reaction chamber. 
[0002] 

[Description of the Prior Art] The foreign matter (particle) generated with semiconductor fabrication 
machines and equipment is the big factor which reduces the yield and an equipment operating ratio. Plasma- 
CVD equipment is used in order to grow up a thin film into a silicon wafer or other substrates. In the process 
in which a thin film is grown up into substrate front faces, such as a wafer using this equipment, a thin film 
grows up to be also the internal surface of reaction chambers other than a substrate, and other wall surfaces, 
although this thin film changes with membranous classes (Si02, Si3N4, poly-Si, etc.) — fixed thickness 
(number - dozens of micrometers) — until — if it deposits, a crack will occur on the film with own internal 
stress of film, and it will exfoliate from a wall surface. Extent of this exfoliation changes greatly with a wall 
surface configuration, and the surface treatment and the quality of the materials which the film deposits. If it 
adheres to a wafer front face, it will become a foreign matter, and the exfoliation object generated by such 
phenomenon causes an open circuit and short circuit of a semiconductor circuit, and becomes the big cause 
of poor manufacture. 

[0003] Therefore, before such a phenomenon happens, the film deposited on the reaction chamber internal 
surface must be removed. Therefore, a cleaning function is needed for plasma-CVD equipment with a 
membrane formation function. As the cleaning approach, the gas for washing is activated with the plasma 
and the approach a chemical reaction and a spatter operation remove the deposition film, and the so-called 
plasma cleaning method are used well. While the reaction by-product of a wall surface is removable with 
this cleaning, the problem said that foreign matters occur frequently is after cleaning by the wall surface 
damage by cleaning. 

[0004] For example, with the plasma-CVD equipment which forms an insulating oxide film (Si02), the 
reaction by-product deposited on the reaction chamber wall surface separates and falls, and adheres to a 
wafer. In order to prevent this, the reaction by-product deposited by dry cleaning which used NF3 gas etc. 
periodically is removed, under the present circumstances, since deposition distribution of a reaction by- 
product differs from etching distribution of the deposition film by cleaning, the wall surface itself is etched 
in the part from which the film was removed by the initial stage when the deposit of a reaction chamber wall 
surface was removed completely ~ being the so-called — excess dirty ****** is carried out. Since a wall 
surface turns into a split face and the resultant and gas adsorption by cleaning are in a wall surface by this, in 
the membrane formation after cleaning termination, the foreign matters by film peeling etc. occur 
frequently. In order to stop this, the so-called precoat which is made to deposit the film on a reaction 
chamber internal surface after cleaning, and closes a foreign matter is indicated by JP,10-189488,A and 
JP,8-97157,A. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the plasma-CVD equipment of an 
insulator layer, since a reaction chamber wall surface turns into a split face by cleaning and the resultant and 
gas adsorption by cleaning are in a wall surface, the foreign matter by film peeling etc. is generated in the 
membrane formation after cleaning termination. Moreover, since a lot of electrons generated by the plasma 
are accumulated in the insulator layer of a reaction chamber wall surface, when the big potential difference 
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arises between a conductive wall surface and an insulator layer, there is a problem said that the foreign 
matters by dielectric breakdown of the deposition film occur frequently. 

[0006] By the precoat approach of said official report, in order to prevent the dielectric breakdown for only 

stopping a foreign matter, there is a possibility of a precoat being carried out, and a foreign matter being 

generated at the time of precoat deposition, and polluting a semiconductor device by it. 

[0007] This invention was made that this trouble should be avoided and that purpose is in offering the high 

high throughput plasma-CVD equipment of an operating ratio by the precoat approach without foreign 

matter generating at the time of membrane formation. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, by this 
invention, a precoat is carried out to a reaction chamber internal surface with mu wave plasma generated by 
mu wave introduced from the introductory aperture of a reaction chamber wall surface after cleaning 
termination. Or RF is impressed to a reaction chamber wall surface after cleaning termination, and a precoat 
is carried out to a reaction chamber internal surface with RF plasma. 

[0009] Or RF is impressed to a substrate electrode after cleaning termination, and a precoat is carried out to 

a reaction chamber internal surface with RF plasma. 

[0010] 

[Embodiment of the Invention] The plasma-CVD equipment of the 1st operation gestalt of this invention is 
explained using drawing 4 from drawing 1 . Drawing 1 R> 1,3, and 4 are the sectional side elevations 
having shown the configuration of the side cross section of a reaction chamber 1 . 

[001 1] A reaction chamber 1 is formed of the upper chamber 2 made from aluminum alloy (A5052), and the 
bottom chamber 3, and the upper chamber 2 and the bottom chamber 3 of each other are insulated by the 
insulating material 6. mu wave installation apertures 5 (product made from a quartz etc.) for the gas nozzles 
4, such as a product made from an alumina (aluminum 203) for introducing 02 and NF3 gas into the upper 
chamber 2, to introduce two or more and mu wave are formed several places. The waveguide 1 8 for leading 
mu wave to this aperture is connected, mu wave oscillator 19 (frequency of 2.45GHz) and the power source 
21 for generating mu wave are attached in the point. Furthermore, the RF power source 8 (frequency of 
13.56MHz) is connected with the matching box 7 so that RF PAWA can be impressed to the wall surface of 
the upper chamber 2. Moreover, in order to form an ECR (electron cyclotron resonance) field in the outside 
surface of the upper chamber 2 near the outlet of mu wave installation aperture 5, to raise electron density to 
it, to urge generation of ion and a radical to it and to generate the high-density plasma, two or more 
permanent magnets 20 for shutting up the plasma generated by the reaction chamber 1 by the cusp field are 
arranged. 

[0012] Two or more gas nozzles 9 for introducing the gas of SiH4, Ar, and NF3 grade into the bottom 
chamber 3 are formed in a hoop direction, and the turbo molecular pump 10 is attached in the lower part. 
The rough length vacuum pump 1 1 and gas treatment equipment 12, such as a positive-displacement design, 
are connected to the point of a turbo molecular pump 10. Moreover, the bottom chamber 3 is grounded. In 
the reaction chamber 1, the substrate electrode 15 incorporating the electrostatic adsorber 14 for adsorbing 
the wafer 13 for membrane formation processing is installed. The matching box 16 and the RF power source 
17 are connected to the substrate electrode 15 so that RF PAWA can be impressed. A wafer 13 is heated by 
the incidence of not only the heat input from the plasma but ion, heat of reaction, etc. Since the temperature 
of a wafer 13 has big influence on membraneous quality, a membrane formation rate, etc., it needs the 
temperature control of a wafer 13. It has the structure of the helium (helium) gas passed in the opening 
section of a wafer 13 and the electrostatic adsorber 14 carrying out pressure adjustable [ of this temperature 
control ], and performing it. 

[0013] Drawin g 2 is an explanatory view explaining the flow of the process in this operation gestalt. 
[0014] As shown in this drawing, a process advances by repeating membrane formation processing -> 
cleaning -> precoat -> membrane formation -> cleaning of multiple times. If ****** of multiple times is 
repeated, the film by the reaction by-product will accumulate on the internal surface of a reaction chamber 
1, or the front face of the substrate electrode 15 gradually. If this film exceeds fixed thickness, a crack 
occurs on the deposition film with own internal stress of film, and in being the worst, this will exfoliate from 
a wall surface. The exfoliative deposition film adheres to wafer 13 front face, causes a short circuit and an 
open circuit of semiconductor device wiring, becomes poor manufacture, and reduces productive efficiency. 
Therefore, before the number of foreign matters exceeds an allowed value, cleaning for removing the 
deposition film in a reaction chamber 1 is performed, and the precoat for preventing the foreign matter 
frequent occurrence by cleaning is performed succeedingly. Hereafter, each concrete approach is explained. 
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[0015] (1) Explain the membrane formation approach using membrane formation approach drawing 1 . 
[0016] First, while introducing a wafer 13 and installing it on the substrate electrode 15 via a conveyance 
room (not shown) in the reaction chamber 1 by which pressure regulation was carried out with the turbo 
molecular pump 10 and the rough length vacuum pump 1 1, a wafer 13 is adsorbed by electrostatic force by 
impressing an electrical potential difference to the electrostatic adsorber 14. It is in this condition, for 
example, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen gas in the amount reaction chamber 
1 of requests using a massflow controller from a gas nozzle 4. Furthermore, the pressure in a reaction 
chamber 1 is adjusted to dozens of Pa from several mm using a turbo molecular pump 10 and the rough 
length vacuum pump 1 1 . Thus, if mu wave of Number Kw is introduced from hundreds, when the electron 
of a large number generated in the ECR field will plasma-ize 02, Ar, and SiH4 and SiH3, oxygen, etc. 
which are the decomposition product of SiH4 generated by this will react on the front face of a wafer 1 3 
from mu wave installation aperture 5, Si02 film accumulates on a wafer 13. Moreover, if the RF power 
source 17 and a matching box 16 are used for the substrate electrode 15 at coincidence and RF PAWA of 
Number Kw is impressed from hundreds, since a plasma sheath will be formed between wafer 1 3 front face 
and the plasma and bias voltage (from ten minus to thousands of volts) will occur, the ion (especially Ar) 
generated by plasma-ization of introductory gas carries out incidence to wafer 13 front face by electric field. 
Thereby, the spatter of the Si02 film deposited on wafer 1 3 front face is carried out with Ar ion. By making 
it this appearance, Si02 film can be formed without a void (opening) in the level difference sections, such as 
aluminum wiring. After making desired thickness deposit and stopping impression of gas installation, mu 
wave, and RF, the applied voltage of an electrostatic adsorber is disconnected and a wafer 1 3 is taken out 
outside a reaction chamber 1 . 

[0017] (2) Explain the cleaning approach using cleaning approach drawing 3 . 

[0018] First, via a conveyance room (not shown), the covering wafers 22, such as a product made from an 
alumina for protecting the front face of the electrostatic adsorber 14 from the plasma, are introduced in the 
reaction chamber 1 by which pressure regulation was carried out with the turbo molecular pump 1 0 and the 
rough length vacuum pump 11, and it installs on the substrate electrode 15. Thus, for example, NF3 gas is 
introduced in the amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 4. 
And while adjusting the pressure in a reaction chamber 1 to thousands of Pa from a number using a turbo 
molecular pump 10 and the rough length vacuum pump 1 1, NF3 plasma is generated in a reaction chamber 1 
by using the RF power source 8 and a matching box 7 for the upper chamber 2, and impressing RF PAWA 
of Number Kw from hundreds. F radical and F ion which were generated by decomposition of NF3 gas react 
with Si of Si02 film, and cleaning (etching) of the deposition film is performed by becoming gas, such as 
SiF4, and being discharged. At this time, the power source 21 of mu wave oscillator 19 for generating RF 
power source impressed to the substrate electrode 1 5 and mu wave is intercepted. 
[0019] Thus, the deposited reaction by-product is removed, under the present circumstances, since 
deposition distribution of a reaction by-product differs from etching distribution of the deposition film by 
cleaning, the wall surface itself is etched in the part from which the film was removed by the initial stage 
when the deposit of a reaction chamber wall surface was removed completely — being the so-called — 
excess dirty ****** i s carried out. Therefore, in the membrane formation immediately after cleaning 
termination, in order that a resultant and gas adsorption according [ (1) reaction-chamber 1 internal surface ] 
to cleaning may remain in an internal surface in a split face, the foreign matters by film peeling etc. occur 
frequently. (2) Moreover, immediately after cleaning, in order that a conductive wall surface may be 
exposed, if a lot of electrons generated by the plasma are accumulated in the insulator layer of the internal 
surface of a reaction chamber 1, the deposition film will carry out dielectric breakdown according to the 
potential difference between a conductive wall surface and an insulator layer, and foreign matters will occur 
frequently. In order to prevent these things, it is necessary to carry out a precoat to the internal surface of a 
reaction chamber 1 immediately after cleaning. 

[0020] (3) Explain the precoat approach using precoat approach drawing 4 . First, while introducing a wafer 
1 3 via a conveyance room (not shown) in the reaction chamber 1 by which pressure regulation was carried 
out with the turbo molecular pump 10 and the rough length vacuum pump 1 1 and installing on the substrate 
electrode 15, an electrical potential difference is impressed to the electrostatic adsorber 14, and a wafer 13 is 
adsorbed by electrostatic force. It is in this condition, for example, Ar [ a gas nozzle 9 to ] and SiH4 gas is 
introduced for oxygen gas in the amount reaction chamber 1 of requests using a massflow controller from a 
gas nozzle 4, and the pressure in a reaction chamber 1 is adjusted to dozens of Pa from several mm using a 
turbo molecular pump 1 0 and the rough length vacuum pump 1 1 . Then, a power source 21 is turned on and 
the electron of a large number generated in the ECR field plasma-izes 02, Ar, and SiH4 by introducing mu 
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wave of Number Kw from hundreds from mu wave installation aperture 5. SiH3, oxygen, etc. which are the 
decomposition product of SiH4 generated by plasma-ization react, and Si02 film is made to deposit on 
reaction chamber 1 internal surface. After thickness makes the several 10 to thousands of nm film deposit 
and stopping [ when dielectric breakdown of the deposition film by electronic wall surface are recording 
does not happen at the time of membrane formation ] gas installation and the impression power source 21 of 
mu wave like, the applied voltage of an electrostatic adsorber is disconnected and a wafer 13 is taken out 
outside a reaction chamber 1 . In addition, the RF power source 8 for matching boxes and the RF power 
source 17 of a matching box 17 are turned off. 

[0021] By performing the above-mentioned process, the dry area, reaction by-product, and gas adsorption 
molecule of reaction chamber 1 internal surface which were generated by cleaning can be confined, and 
frequent occurrence of the foreign matter by film peeling etc. can be prevented. Moreover, the film which 
has sufficient pressure-proofing in the conductive wall surface exposed by cleaning can be deposited. 
Therefore, even if a lot of electrons generated by the plasma are accumulated in the insulator layer of the 
internal surface of a reaction chamber 1, since dielectric breakdown by the potential difference between a 
conductive wall surface and an insulator layer does not happen, a foreign matter is not generated. Thus, the 
high plasma-CVD equipment of an operating ratio with little foreign matter generating (throughput) is 
realizable with this operation gestalt. 

[0022] The various operation gestalten of the precoat approach of the invention in this application are 
explained below. The process to a precoat and the process to electrostatic adsorption of the wafer 1 3 at the 
time of a precoat are the same as the 1st operation gestalt, and the explanation to there is omitted and is 
performed about the process after carrying out electrostatic adsorption of the wafer 13 by the following 
explanation. 

[0023] The precoat approach is explained for the plasma-CVD equipment of the 2nd operation gestalt of this 
invention using drawing 5 . Drawing 5 is the sectional side elevation having shown the configuration of the 
side cross section of a reaction chamber 1 . 

[0024] With this operation gestalt, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen gas in the 
amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 4, and the pressure in 
a reaction chamber 1 is adjusted to dozens of Pa from several mm using a turbo molecular pump 10 and the 
rough length vacuum pump 1 1 , for example. 02, Ar, and SiH4 are plasma-ized by turning on the RF power 
source 8 in the upper chamber 2, and impressing RF PAWA of Number Kw to coincidence from hundreds 
using a matching box 7. SiH3, oxygen, etc. which are the decomposition product of generated SiH4 react by 
this, and Si02 film is made to deposit on reaction chamber 1 internal surface. After thickness makes the 
several 10 to thousands of nm film deposit and stopping [ when dielectric breakdown of the deposition film 
by electronic wall surface are recording does not happen at the time of membrane formation ] gas 
installation and RF impression like, applied voltage of an electrostatic adsorber is made cutting and a wafer 
13 is taken out outside a reaction chamber 1 . Thereby, the high plasma-CVD equipment of an operating 
ratio with little foreign matter generating (throughput) is realizable like the 1 st operation gestalt. 
[0025] Next, the precoat approach is explained for the plasma-CVD equipment of the 3rd operation gestalt 
of this invention using drawing 6 . Drawing 6 R> 6 is the sectional side elevation having shown the 
configuration of the side cross section of a reaction chamber 1 . 

[0026] With this operation gestalt, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen gas in the 
amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 4, and the pressure in 
a reaction chamber 1 is adjusted to dozens of Pa from several mm using a turbo molecular pump 10 and the 
rough length vacuum pump 1 1, for example. 02, Ar, and SiH4 are plasma-ized by turning on the RF power 
source 17 in the substrate electrode 15, and impressing RF PAWA of Number Kw to coincidence from 
hundreds using a matching box 16. SiH3, oxygen, etc. which are the decomposition product of generated 
SiH4 react by this, and Si02 film is made to deposit on reaction chamber 1 internal surface. Like, after 
[ when dielectric breakdown of the deposition film by electronic wall surface are recording does not happen 
at the time of membrane formation ] thickness makes the several 1 0 to thousands of nm film deposit, gas 
installation and RF power source are turned off. Then, applied voltage of an electrostatic adsorber is made 
cutting and a wafer 13 is taken out outside a reaction chamber 1. Thereby, the high plasma-CVD equipment 
of an operating ratio with little foreign matter generating (throughput) is realizable like the 1 st operation 
gestalt. 

[0027] Next, the precoat approach is explained for the plasma-CVD equipment of the 4th operation gestalt 
of this invention using drawing 7 . Drawing 7 R> 7 is the sectional side elevation having shown the 
configuration of the side cross section of a reaction chamber 1. 
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[0028] With this operation gestalt, Ar [ a gas nozzle 9 to ] and Si04 gas is introduced for oxygen gas in the 
amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 4, for example. While 
adjusting the pressure in a reaction chamber 1 to dozens of Pa from several mm using a turbo molecular 
pump 10 and the rough length vacuum pump 1 1 several [ hundreds from mu wave installation aperture 5 to ] 
— mu wave of Kw — the upper chamber 2 — the RF power source 8 and a matching box 7 — using — several 
[ hundreds to ] — 02, Ar, and SiH4 are plasma-ized by impressing RF PAWA of Kw. Si02 film is made to 
deposit on reaction chamber 1 internal surface, when SiH3, oxygen, etc. which are the decomposition 
product of generated SiH4 react by this. After thickness makes the several 10 to thousands of nm film 
deposit and stopping [ whose dielectric breakdown of the deposition film by electronic wall surface are 
recording does not happen at the time of membrane formation ] gas installation, installation of mu wave, and 
RF impression like, applied voltage of an electrostatic adsorber is turned OFF and it takes out outside a 
reaction chamber 1 . Thereby, the high plasma-CVD equipment of an operating ratio with little foreign 
matter generating (throughput) is realizable like the 1st operation gestalt. 

[0029] Next, the precoat approach is explained for the plasma-CVD equipment of the 5th operation gestalt 
of this invention using drawing 8 . Drawing 8 R> 8 is the sectional side elevation having shown the 
configuration of the side cross section of a reaction chamber 1 . 

[0030] With this operation gestalt, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen gas in the 
amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 4, and the pressure in 
a reaction chamber 1 is adjusted to dozens of Pa from several mm using a turbo molecular pump 10 and the 
rough length vacuum pump 1 1 , for example, and several [ hundreds from mu wave installation aperture 5 
to ] — mu wave of Kw — the substrate electrode 1 5 — the RF power source 1 7 and a matching box 16 — 
using — several [ hundreds to ] — 02, Ar, and SiH4 are plasma-ized by impressing RF PAWA of Kw. Si02 
film is made to deposit on reaction chamber 1 internal surface, when SiH3, oxygen, etc. which are the 
decomposition product of SiH4 generated by this react. After thickness makes the several 1 0 to thousands of 
nm film deposit and stopping [ whose dielectric breakdown of the deposition film by electronic wall surface 
are recording does not happen at the time of membrane formation ] gas installation, installation of mu wave, 
and RF impression like, applied voltage of an electrostatic adsorber is turned OFF and it takes out outside a 
reaction chamber 1 . Thereby, the high plasma-CVD equipment of an operating ratio with little foreign 
matter generating (throughput) is realizable like the 1 st operation gestalt. 

[0031] Next, the precoat approach is explained for the plasma-CVD equipment of the 6th operation gestalt 
of this invention using drawing 9 . Drawing 9 R> 9 is the sectional side elevation having shown the 
configuration of the side cross section of a reaction chamber 1 . 

[0032] With this operation gestalt, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen gas in the 
amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 4, for example. While 
adjusting the pressure in a reaction chamber 1 to dozens of Pa from several mm using a turbo molecular 
pump 1 0 and the rough length vacuum pump 1 1 The RF power source 8 and a matching box 7 are used for 
the upper chamber 2. From hundreds RF PAWA of Number Kw impression and by using the RF power 
source 17 and a matching box 16 for the substrate electrode 15 further, and impressing RF PAWA of 
Number Kw from hundreds 02, Ar, and SiH4 are plasma-ized, and Si02 film is made to deposit on reaction 
chamber 1 internal surface, when SiH3, oxygen, etc. which are the decomposition product of SiH4 
generated by this react. After thickness makes the several 10 to thousands of nm film deposit and stopping 
[ whose dielectric breakdown of the deposition film by electronic wall surface are recording does not happen 
at the time of membrane formation ] gas installation, installation of mu wave, and RF impression like, 
applied voltage of an electrostatic adsorber is turned OFF and it takes out outside a reaction chamber 1 . 
Thereby, the high plasma-CVD equipment of an operating ratio with little foreign matter generating 
(throughput) is realizable like the 1 st operation gestalt. 

[0033] Next, the precoat approach is explained for the plasma-CVD equipment of the 7th operation gestalt 
of this invention using drawing 10 . Drawing 10 is the sectional side elevation having shown the 
configuration of the side cross section of a reaction chamber 1 . 

[0034] With this operation gestalt, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen gas in the 
amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 4, and the pressure in 
a reaction chamber 1 is adjusted to dozens of Pa from several mm using a turbo molecular pump 10 and the 
rough length vacuum pump 1 1 , for example. And the RF power source 8 and a matching box 7 are used for 
the upper chamber 2 for mu wave of hundreds to the number Kw from mu wave installation aperture 5, and 
RF PAWA of Number Kw is impressed from hundreds. Furthermore, the RF power source 17 and a 
matching box 16 are used for the substrate electrode 15, and RF PAWA of Number Kw is impressed from 
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hundreds. This plasma-izes 02, AR, and SiH4. SiH3, oxygen, etc. which are the decomposition product of 
SiH4 generated by this react, and Si02 film is made to deposit on reaction chamber 1 internal surface. After 
thickness makes the several 10 to thousands of nm film deposit and stopping [ whose dielectric breakdown 
of the deposition film by electronic wall surface are recording does not happen at the time of membrane 
formation ] gas installation, installation of mu wave, and RF impression like, applied voltage of an 
electrostatic adsorber is turned OFF and it takes out outside a reaction chamber 1 . Thereby, the high plasma- 
CVD equipment of an operating ratio with little foreign matter generating (throughput) is realizable like the 
1 st operation gestalt. 

[0035] The precoat approach of the 8th operation gestalt of this invention is explained using drawing 1 1 . 
Drawing 1 1 is the explanatory view of the precoat approach. With this operation gestalt, a precoat is divided 
into two steps and performed. As the 1 st step, the same precoat as the operation gestalt 1 is performed, and 
the same precoat as the operation gestalt 4 is performed succeedingly. Thereby, the high plasma-CVD 
equipment of an operating ratio with little foreign matter generating (throughput) is realizable like 1 
operation gestalt. 

[0036] The precoat approach of the 9th operation gestalt of this invention is explained using drawing 12 . 
Drawing 12 is the explanatory view of the precoat approach. As well as the 8th operation gestalt, a precoat 
is divided into two steps and performed. As the 1 st step, the same precoat as the operation gestalt 1 is 
performed, and the same precoat as the operation gestalt 5 is performed succeedingly. Thereby, the high 
plasma-CVD equipment of an operating ratio with little foreign matter generating (throughput) is realizable 
like the 1st operation gestalt. 

[0037] The precoat approach of the 10th operation gestalt of this invention is explained using drawing 13 . 
Drawing 13 is the explanatory view of the precoat approach. As well as the gestalt of the 8th operation, a 
precoat is divided into two steps and performed. As the 1 st step, the same precoat as the operation gestalt 1 
is performed, and the same precoat as the operation gestalt 6 is performed succeedingly. Thereby, the high 
plasma-CVD equipment of an operating ratio with little foreign matter generating (throughput) is realizable 
like the 1 st operation gestalt. 

[0038] In addition, the precoat approach which combined suitably the above-mentioned operation gestalten 
1-6 is also possible, and the same effectiveness can be expected. 

[0039] Moreover, as a semiconductor device which can apply the operation gestalt explained above, the 
semiconductor device equipped with at least one film among Si3N4 film for the oxide film for the polish 
recon film of gate electrode wiring, the phosphorus dope polysilicon contest film, isolation, or layer 
insulation or the Lynn glass membrane, and a capacitor insulation is************. 
[0040] 

[Effect of the Invention] Since according to this invention a wall surface admolecule shuts up and foreign 
matter generating by dielectric breakdown of the increment in a foreign matter by film peeling and the 
deposition film in reaction chamber 1 internal surface can be prevented by smoothing of ****** in the 
membrane formation immediately after plasma cleaning, it is effective in the high plasma-CVD equipment 
of an operating ratio (throughput) being realizable. 

[Translation done.] 
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(54) [mma&ffl ^7>CTCVD^g©^U3— h^J* 



(57) [£»] 

URB1 V<i7njfc£ji&Pltt"(RF) ^5X7*fflVi5 

[*ft#g!] NF 3 7 P 7X-7^'J-->^7^(C, £ 
^ 1 ftCT'f i7 OiSSr^A-r-S <t#tC±^ >/\* 2 

k&*i y^xv^u— ->^E^©gffi©*^©^ 



H7 




10 



tfRF (radio frequency) ^7X7^14$^ S«« 
(radio frequency) X^X-?£fe££it\ *&tt®lc^ 

wLrz0jL/\ti£\zBmzf8.mTz>t#iz, ^mz^v 
fcfo£ft<DmmzmmLtcmmv>>$:&£ : ?z>-X7 xv* 
u >ifmm x tz. -Xv xv c v d g§«© x y n - 

£U-X>^7&K£j&£gSCRF£EP;traU RF 
X^XVTKJS^gStcX'J n- 
t^X7X7CVDgl©X'J n- h^m. 
[»#«3] EJ&^ftKv-f ^DjfcX^Xx'is.fctfRF 
(radio frequency). X7Xv^4St, S*5*@tC^ 

S^(*|(DM®(ctgWbfc*6«#i^^ST^X^Xvi/ 
'J - - >^*8t6£ft*.fc X5> X? C V D 8lo X u n — 

^'J-^>X^7«fC««SffitrRFSr^jDU. RFX 

^XVTRjjc^i^SB^XU n- h-r-sctsr^i-r 

[Ii#S4] X-h@E^CD^U yija^ U>K- 
Xtf >J -> ij n >R, ^7»gf -^HFe^gtOfcisejCD^fkM 

o%>ptt< th~^<DWk*ffixfz*mwm^\z&^T. 
mmm<D'pfs.< th— w^jii^sgdx^Xx' 

[3S93©S¥iBBfcI891] 
[0 0 0 1 ] 

C*WOR-r*S«»»] **Wtt, X5XVCVD( C 
hemical vapor deposition) SB tc^O. v-f ^ 

D«X7Xv*3«ktfRFX7Xv£ffl^TfiglBIU 

^rt ©e®ita^ * * * ij - - > vmrnzmz. tz 

CO 0 0 2] 

5. c»fc»>xA*flDS«aiiBk:Jtg|*j«fi 
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j p j t<Dm<n&mzhi&&-rz>o zommz. mvmm 

(Si02, Si3N4> poly-Site.!:) Dgfcsat, 
XA*Bf;: tfitf 5 ignite ¥£#lsl!&©0r*^ 

[0 003] fct> c©«*iB**«ficam»c. ejs 
x^x-TcvDgBtrfs. jtmni^ic^u^- 

— — y mmbtiT^Z). z<d& u — - >xc 

<fcD, Bffi©K*M£j*«;6t»ST#*Effi» i7'J-x 
>Xfcct5M®^ — yicit), ^'J-x>X^f'S#l 

[0 0 0 4] W^H £«M$CDttYt;K(s i 02) ^^jsE 
<fc»fc, £fflWKNF3#X&<!:£/l!^fc h*7-f * 'J 
*«KcDX^^>X^*Wi-5^«e) > Kj£^Iiffi©i£ 

tz, *wfc.9*y-—>9\z&*KKgusm+i37>mmifi 
ctu&aiAsjfci&ic, io- 

1 8 9 4 8 8 ^4Hfr*»WW¥ 8 -9 7 1 5 7 
[0 0 0 5] 

mmmztzo, &mtzt?v——>irtzj;zBLi&&f&vi 

^U-^>^*7«Oj«gtTtt 
[0 0 0 6] KII34iaoXU3— h^ffiTtt, *('S^ 

-h-r^fccoT-, X'jn-hinaii^frs#idtf6^b^n 
[0007] nonHjst0»r'«tt*n 
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[0 0 0 8] 

8# 6 $ A L m &T£i& b m ft 7*7 X VTSJtSSrt 
EJfc&HffifcR F £^JiaLR FX^XvTEJS^rtMB 

Kxya-h-r*. 

[0 0 0 9] *'J-x>#»7«KX«««K 
RF^MDLRFT'? XVT&J&SftUB fc 7 'J 3 - h 

[0 0 10] 

mi ©Hffi^©y5X-7cvDge£t&BE-r&. 0 

1, 3, 4«EJ&^l©W8rB©mK£^Lfc<MBriS0 

[0011] Kjfo^ 1 «, A 1 (A5052) §3©±5F 
* > A 2, Tft>A3ICiD tl, '. ±9- + > A* 2 
tTft >A 3 ttlfifttt 6 fc±!3lHI:«IS'nTV» 
So Jb3^>A2 }C«02^NF3^7,<&^A-r-5fei6© 

t^s^- (M203) an«i©*xyxjP4*ja»*, At 

»t6nTlri*. 1 8 

*»»«$nTtiS. ^©SfclCte, u 
wft^SSI19 (/1&&2. 4 5 GHz) t«jH2 1*t 
BtDfttJ-StlTlA*. $5,{C, >/\*2©ffi®(CR 
FA<7*i^im?#S#lfc, Vyf >^7^X7 tRF 

mag8 mi3. 5 6MHz) ^sa$nxvJ5. 

±^-V>A*2©^gffi{Ctt, //&*A^5©tBn 

7 XT £ * X \Z «fc D BB * fc&<Z)*AJ&5 2 

0 LT»*. 

[0 0 12] Tft>A*3!;(iS iH 4 , Ar, NF 3 f 
©#X *m AT S TztbO^X 7 XJW 9 tfM^rftizttflt* 
R It 6*1. TgBKte^-tfft^t^Xl oa*«EDttl*S 

nx^s. ^-#»t-#>xi o©5t(c«. §«§««© 

T3^>A3te7-7.$nT^So Si^S 

*©*sa 1 4 £*&;w&A,;fc*»KtMs 1 5 fimw-znx 

H*. S«SSl 5fC«, RFA7d^JniT ! *SJ;5 
I'- V 7 f>^7i7X16tRF1^17^i$ft 
T^fc. fIA13ll X7XV*^©AISifc'lj-I?/fe< 
-r^->©ASt. *J;tfRf6!Rfc£Kj;DlnJ!ft3ft*. 7 
XAi3©fig(j, KK, riiliz-bfti't^tftW 



&Mff&. ^x/\ i 3 tMff gil 4 t(02Mi: 
titfW tjlx (H e) bTfrSfciSlCfco 

[0 0 13] 12(1 £©sfe»»ISfc:*3W-<5 7"n-fcx© 

[0 0 14] d©Htc^-rJ:-5ir, XP-tr7.tt«misI© 
U -r:>7*-X'J n- h-f£J!I^7 U-x 

MBITi, ifcflicEjfcSl ®rt&ffi-*>££ttff 1 5©S 

^e^swic, s^irt©*t«K*^s-r-5fcje>©7 

'J-x>7*£fT^, 7'J-x>t*1;:.£-5M#) 

***i»±'rafc*©7''j3— h*ff-5. bit, -tn-t 
[0015] (Df&mjsm. 

[0016] 5fT. (H*#n bT, 

SESn&RJfcklrtfctfXAl 3£*AU SMSl 

5±^M-rst*(c, SMtt&B 1 4 fc^jE^Epjo-t 

SdtlCkD, »«a*T!7XA 1- 3 SlRJtT*. d© 

X;U9*^A r tS i H4^^5r, 7X7D- n>hn 
-7 61 utf SIRSS 1 rtC«At4. * 
-#5H t #>7*l 0tft?ltX^>7 p l l€JBVvr» 
5 U^&K+P a tCSJC^ lF«3©JI* C© 

Xt5t, ECR««T?±JsKSnfc*»©« : 3 t *«02, 
Ar, S i H 4 £X7XvfbU ^tl(C J; 0 ^fig^tlfc 
S i H 4 ©#»#jT?&-5 S IH3t»*#*«. 3 
©aSTS^TS^ttctD. ^XAl 3KS I 02« 

t^yf^y^ieSfflHT. »SA»6»KwO!) 
RFA^^EPiJO-r-S t, -7XA1 3«®tX7XvP^(C 
y5X7y-X«$n, AW 7X«JEC7-r7-X» 
+^?.S5c1 1 ^;i-h)^^-r-57cfet^ »A^X©X7 
Xvft J: 0 ±1$, $ fife -f * >m \Z A r ) *«« Jf. (c J; 0 
flA 1 3S®tCAttTS= CinJCckf?, ^IA13| 

stcis^^nss i oimtfA fft>wy^$n 

02«*#-f h'(^l»)ttLKi«K"T?**. Bfri©^f$ 
*at$-&fc«, ^/X^A, wiS, RF©EP;!ja£f?ikl<£: 
^. #«®«SM©EP»n*ffi^«]»fLT, K^l^fc 

■^xai 3£jgm-r*. 

[0 0 17] (2) 7'J-->t*^ 
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0 3 zm^Tt u -->#%mz-z>^T%iwrz>. 
i o o i 8 ] 5t-r» sssts (Bs-a-f) lt, 

8SnfcE*Sii*iK:»«»»8«i'4©«iiis. 

2 2J#ALTl«tll 5±fcK«T5. JlOftlcL 

3 > h □-7^ffl^TR'rIiSM 1 rtl:«At5. 
UT, ^-^^#>yi 0<hffi§l#K£#>:/l 1* 

* IC. ±5" r > A* 2 K R F Mm. 8 Rtf V -y >t?# y ? 

»C«tO, SJ6^1rttlNF3y7Xv$:^-r^. NF3 
^©»i5?TMLfcF7i?*;K F-f*>ASS i0 2 
K©S i £R*'U S i FiUE(DU7,tUr>Xmtii^ 

ft*. £©i#, SSSffil 5 £EPinT*RF«ilSR 

jt$T£ftTt^-5„ 
[0 0 19] £-©«KLT*«U&Rj69J£jifctt£l** 
LTV>5. d©(S> E«9J£j*tt©*«$Mli£*' J-X 

ftfc*a-r?tt, ffisitttfxy^y^ns^fc)^:* 

tWfSlTU, (l)EJ&£lftMBtf&H-T. rtfflEffifc 
K»ft*!c«fc*Wft#*5&T*. (2)*fc, ?'J-x> 

0 ^es;^nfc^-*©«^s^ 1 ©F*gsB©«6)&iec 
ft* £#«tt©.tts ^teiMt t © w©«fisn =t 
o*t*iR*Jtt»«*LTa»a«*58"r*. £ft«E>©»£ 

tcyj n- hT*&sa***. 

[0 0 2 0] (3)^'j3-h*S 
B4«m»T:7y:3-h#ttfcOtvrtt9iT*. 5teT, 

«aia(H*-a:-r)*iiiSbT. ^-#^>^iot 
ffi?i#»^#>yi iK«fct>ffia»iSEsnfcEi££irt 

K^XAl 3^SAL, Mill 5±CR«T*£# 
ftKfSfil 4K«JE£EPiJDLT, H£«M7JT"7 
XA1 3^ffT5. ^OttSlT, #x;x^ 
4*»6K*^fxSr, 1J7>SX)V9fr£>Ar tS i H4# 

k#au 7*1 0 tm.5\%n&#>zn 

its. ^©&. ti2ist>u ummxf&sfrt, 

&¥^£>&Kw©tf &£i»ATSC:<bT, ECRffiJ^T 
^JdcSft-fc^ffc©^*^, Ar, S i H4 ; £7 f 7X7 
YbT*. 7 P 7X-7fb(C«t0^^nfcS i H4©#8?!gj 



S i O2H fi&HPf Ktt7-©M®«*8Kcfc 
eft 5 ? nm®gifeJ(l«S-&fc«, #7.31 A, M&©EP2JD 

iI2iJMbfct, #«K*S«©^in«ffi^«»r 

LT, £j£^lfl-fC7XAl 3£JgfcliT*. 77 

X 1 7 ORFU 1 7 7 L,T*S. 
[0 0 2 1 ] ±fB:/p-trX£fT&5 dtldioT, * >J 

n«(CJ:«A4b®M«K;±T#«. £fc, 0 U-x> 
^tc«kDSmLfc^mi4©fiiSfc, +^Wffi©**Bt 

*©«?**EJ&£ 1 OrtKiS©ilfi»Btfc»«SnTt), 
*«tt©aS^iBIHR^:©n©«fi:«K:J:««fifttt«E^ 
jBd6*^©-CR«i*«»feUite^. H©«K:. 

a»=«i:ps«j*^©^^*«* (TJk-y^n ©;u 

[0 0 2 2] KT*SS^BJ©7 B 'Ja-h^O§a*S6 
»tt*K9iT*. X'jn-hSTOXntX. X 
U 3 — hs#o^xA 1 3 c^lSfttiTro^nt^lil 
immmmtmw&K). *£S-c©KHtt**u & 

[0 0 2 3] H'5*fflV»T*3SW©J(S2*lfi»!B©P r 7 
X7C VDglS^J 3 - hSffi*»«t4. 0 5(11 

[0024] ^©*»»i8T?tt. «xH #xyx;u4 

*»6KSR^X&. *X/X^9*6Ar tS i H 4 #X 

»XU ^-Jl?»-f3j?>^l 0tft5ltX^>Xl 1 
Sffi^TScS U^&R+P aKKJfc^l ^©/EXjSriiS 
TS. HP*fc. Ji5 :: ^>'A'2(CRFm^8S:^->L- : <'^ 
3->>fi£v>77. 7 £ffl^Tf&B"fr<=>$CKw©RFA<7£ 
EPiJDTS;L£:l;:<fcD, O2. Ar, S i H4^X7X7ft 

ts. Jin»c«tD> ±«*nfcsiH4ffl^«n?*5 

5 iH3tK*<S««S*UT. R«*lrtfiiBKS i 0 2 
K£it«£-t»rS. fi£)»ll#t«^©ffiffiS«tC t fcS*a^ 
©IMWR«!We;i&fcV»«fc, KJKWfcl 0*f,Sfn 
m©gtSJt«Sl*fc». #7*A, RFBWmSfflkbfc 

t^xAi 3s«tbT«. cintrio^ mmmmmt 
mmizm%)5%±<D'pi3.^mmm b) ©*v> 

X7X7CVDgl^ST#5. 
[0 0 2 5] ^IC, H6*ffllr»T*5BW©«3 3(6Jfi»!6 

6 teKJ&S 1 ©ffl!l»r®©^tt$:*L-fcfiiJfrffi0TfeSo 

[0026] c©HffiPMi?«, «*tf, ^x>X;P4 
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U *-tf#T#>:/l 0£ffi§l£Xz£/tf>7'l 1 

5KRF*«1 7 4t>UV>y 
f>y#7^X16iffflliT, RMrt^RKwCRFA" 
^tffllD-riCttCfct), O2. Ar. S iH4*^7X 

^t-r*. ^ntcto. ^snfes iHtvarnvrv 

*SS i H3tK*«*«Bil6l/T. EJ&SlrtBiBKS 

JfUXKoftMMfls&z SfcvMUfc. KJP*qk 10*6 
fC=Pnmro)l^it»^-&fc», #*«A, RF«ig£* 

y-y h) ©fcH-T^XvcVDSIlSlliKT**. 
[0 0 2 71 *1:, H7*jB^T#5SW©*4|t«S#t8 

[0028] zwmmi&m-zte. uxjx)va 

«Al, *-#3H^>:/l 0t«5l#ll^#>^l 1 
*m>T*S U*6*+P a ICKiftg 1 l*I©ffi?j£iiSg 

7 fcffl V»T*S*>6ScKwOR F/W^RPJlTt* d 
±0. O2, Ar, S i H4S^7X-7ftt^. Ctll:i 
0. ^$nfcS i H40$MMfcT**S i H3&KMI 

0, s^irtHB^s i oim&m. 

Jfc«IISK«^©gffi«f8k:«fcSif«l&©Sei& 

s*t«*-a-fc«, tfx^A, Mftw«A^RFEnia^ff 

■7CVDgI^iTf-5. 

[ 0 0 2 9 J JfclC. 0 8 « ffl V^T*^B^O^ 5 %ffi&ffi 
C^7X7CVD81S^'j3-h*ffi*R9!n. 0 

8 ttK^ 1 ©flfl»Tffi©^tt£*Lfc<&!lB?r®0T<&3. 
[0 0 3 0] £©ji|ig^iiT-te, MAfif. 1JXJX)\>4 

•frt>&M13X*.. 5?xyX;V9*6A r iS i H4#7. 

tAL, *-jP#?#>:/1 Ott§l*«^>Xl 1 
SJH^TRS U P a 1 fl©JBE:*j£l@§ 

SfimSl 5fcRF«Bl 7f?7f>i'#yi'7 

ttCiO, 02< Ar, S i H^-fvX^ift^. utl 
C«t»J4j«*nfcS i H40»»ttT**S iH3<fc*J|{ 



»««jWg£&fcV>«fc, RJPtfftl 0*6ftfnmffl 
K6it*S-&fc«. #Z*A, Mfc©«A^RFEPJjn£ 
fflkLfcft, #«©#g«©EPj!JPflJE£:*7fcLT, K 

7X7CVDS1S*8T#5. 
[0 0 3 1]*C, B 9 *m HT*3S9§©* 6 HjfcJ&Ji 

9 ttEfc^ 1 ©«l»fiB©»tt** bfc«&rffiElT&5. 
[0 0 3 2] d©5tlfi»*Ttt. «Att. ^yXJM 
*»686*3tfXS:. ^;X;i/9*?.Ari:SiH4^7 

$7^7D-3>hn-75ffl ^TWimm&foM i rtn 

«AL, ?-#^>Xl0iI?lfX3i};>Xl 1 
SJB^TRS U*»6*+P aCS«ai (*J©EE7j£I®e 
-r^xh^tC, ±^^>A2tCRF«iiS8RU;x'-y5 L >c7* 
tfytrX7 £/B^>TRS'75>'=>RKw©RF/ , ? "7*9*0, 

5KIRFMU 7 t77f>^7? 
X16£fflt^T, RW^&RKwORF/^SBHnrrs 
iltlCtt), 02» Ar, S i H4*7 p 7XvYbb, Cin 
»'J:0^J«afnfcS i H4©«-«P«T*SS i H 3 £:S?Sff 
WKjfc-f Efc* 1 rtBHK S i O2M* 

ts^^-a-^o ^MB#(c«^©s®#«tCcfc^*t«K©i^ 

Bl*li«S-*fc«. XxmA, M&W^A^RFEPin* 
ffjfcbfcft, H«©#SS©En»D*ffi*^7fcLT, s 

(7JU- Xy h) a>jft&>7? 
X7CVDil^HlTf5. 

[0 0 3 3] *K, SlOJffl lr>T3MB9!4>JB 7 £Jfcft$ 
*0-y5XTCVDK«*yua-h*ft*»l98-r*. 
H 10 1 ©«»fiB©»ttt*bfc«WriifH-zr* 

•5. 

[0 0 3 4] C©*JS»ttTfi, «Atf. ^yXJM 
A^S^^S. ^;X*9A>e»ArtS iH4^ 
m7P- n>ha— 5i£fflWTBfM*5^^lrt^ 
SAL, *-#*H t #>7l 0 &&5i*J(£#>yi 1 

*, ±^-V>7N*2(c:RFSig8Ri;-7y^>^y^7. 
7 SfflHTRS^^RKwOTRF/I^SrSlin-rS. 
Id, SlSttSl 5fCRFSjgl 7 t^->^>^7K-7i'X 
16Sffll>T, R5^<=>RKw©RF/W£EPiQT5o 

cntCcto, 02. arv s i H4<&y^x v'fbr^. c 
mmwKfcVT. Kfc&mm.mzs io 2 m^mm^ 

^B#lC«T©llffiS«JC=t^tft«)l©^©* 
«*iBi&ttt»aifC, IS««Rl0i)>6ftfnmOR*Jt 
fll*-&fca. i/7.*A. /z&©^A-^RF^j!jn*#±b 

^«©*g«©EpJinmJE€:^7{lLT. 1 
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VDSl^HSTfS. 
[0 0 3 5] 01 Ul HT#3fi9!©J6 8 H^ti©:/ 
'J3-h*ffi*KMT*. 01 lti^'Jn-h^jScoSi 

CO 0 3 6] 01 2*fflt»T**W<OJB9HJS»t8©^" 
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